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[113*] 

§fS:|] BANG.Eun-Kyoung 

[^SlS^as] 801223-2019039 

[?@at] 790-390 

B 305S 
[^31 KR 

[/HS 3114*1 14 

^©IS 39I42S2I S3 OH SISI-01 301 SS&Ua. 0 

& (ei) Piaiei 

(21) 

[4*4*fil 

Piesssi 20 a 29,000 €1 

Pl-d-SSS] 22 ' S 22,000 €1 

o a o a 

[£JMS?S] OS OS 

mm 51,000 s 

[^EAF^l mM 
I^S^ 4=4=S] 25,500 a 

1§¥A]#|] 1. S2fA|-aA||A|(Ea)_1S 
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^*$£r *}7) 1# S.^5.^P]rfolH(phosphoramidite) 

11 

R' O j 

R 




^"71 *HH, R^r 1,3-^-^^r, ^BHlBme)!- J&fe 
R'xr DMTr, Lev, TBDMS iffl^7l 0)4. 

J£ 1 
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X^XeJ-^t^olH ^.^-^{PHOSPHORAMIDITE COMPOUNDS) 



S. 4£r *3 31^*1 HPLC aS.TJ>S.Il2fl5E)« 



-Ml 

<4> .g. ^iiiS.ej-^l^-olB (phosphor ami dite) 3HM-°)1 ^rtr ^H^. 

<5> DNA^ 2.€- -fr^il* ^^}al -fr*l*r7l ^tb 7>^" 

14. DNA^l tfl^ o§^-fe 1953\1 %&3% H^<*fl ^*fl <=>1^ ^ t l S7> <>1 

<6> -fr^flj- ^^H^r DNA^ -fr^J±7> ^^^rfc fr^r^, 

n J£ S?*MSl ^f-sfl DNA« ^*>7) fl^r jl^Sft^CAgrawal, 

S., Synthesis and Properties, Humana Press: Totowa, Chapter 1-4, (1993)), °H1 
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B\- ^7}^4r 7] *>J15. ^ DNA» A r -§-*M ^-syjix} §>i=- <g 

7-7} SWKool, E. T., Chem. Rev., 97; 1473(1997)). 

<7> sje^fe ^€ DNA 7>>*J13 ^SM- ^ ^ ti>%^.S. DNA» 

^ ^^S. *>r SWNewcome, G. R. , et al . , 

Dendritic Molecules: Concepts, Synthesis, Perspectives. VCH Publishers, New York, 
116(1996); Shchepinov, M. S. et al., Nucleic Acids Res. , 25 , 4447-4454(1997); 
Shchepinov, M. S. et al.. Nucleic Acids Res. , 27, 3035-3041(1999); ^ Winfree, E. 
et al., Nature, 394, 539-544(1998)). 
<8> ^ DNA 5L-fr£\ ^ & ^71 #3 °l-g-«H ^-ie/S^ 

^- vj-2n «g*H *]■%-, 5LB^ ^ ^- 4*9=^ f«H H^Sfr 

al*} *Hr ^S7> ol^^jL &U>»(Braun, E. et al . , Nature, 391; 775-778(1998); 
Whitesides, G. M. et al., Science, 254; 1312-1319(1991); Mirkin, C. A. et al . , 
Nature, 382; 607-609(1996); Elghanian, R. et al., Science, 277, 1078-1081(1997); 
Alivisatos, A. P. et al . , Nature, 382, 609-611(1996); Zhang, P. et al . , Angew. 
Chem., 40 , 402(2001); Li, J. et al . , Nano Lett., 2; 315-318(2002)), 

$^-$r sfttft DNA°fl ^-*H 71^ Sl^o] &_^5L 
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<9> o}6\) ^^o. ^ ^. 0>6fl ^.g.^. ^ ^ DNA €^*fl^ ^tb 

» 7fl^7l ^-gfl Tfl^r ^flS.-gr 3Li3tsJ.Tiiq.clH 7 ||t§}£^ 

<io> -a ^-tgoi 42.3 o_ Afl ^o_ ii^Bl-plcfolH ^SRr ^o]cf. 

<ii> # 7 ] s-a^ ^*>7l 1^ ^i^efPltJ-olH 

<12> 3|.§}-Al I 
<13> R . 0 



<14>^-7l *HH, R^r 1,3-^-^-i-, €EH]elHS)«- SLfe S]Jg.# g^ul, 
<15> R'tt DMTr , Lev, TBDMS SEfe €^7Hth 

<ie> 1S ] 5£^3Lel-Plcl-olE ^ ^ (R)-(-)-l-0-DMT-3-0-((2- 

Al o}±c% ^ )- N f N-q ol ^5.^.^- 5.^^ s}-p1 tM B)-l , 3-Jf ^q & , 

(S)-(+)-l-0-DMT-3-0-( (2-Al o}±c% ^ )-N,N-tl ol i£ Sf-l^S^l H )-l , 3-^q 




^^^1020030001392 #^ ^^>: 2003/4/23 

#), (Ch((2-Alo>^^)-N,N-^ol^H^-i^S^m^lH)-€ ; i^€-^ <i lB) ( 
0-DMTr-( (2-*l o}±<% € )-N ,N-^ °] ^HS^-SL^eM ^-^1 H)-^ S# O-He} 
-DMTr-( (2- a] o}±c% ^ )-N,N-i=| o] tfo] H)-^!^! SlH^l-, 

0- DMTr-0-di-Lev-0-( (2-*l o>^ofl ^ )-N,N-tq <>1 ±.^S.^-S.^S.s\n} rj-o] e )-^6jl ;e 5} 

1- , 0-DMTr-0-Lev-0-TBDMS-( (2- a] ^ )-N ,N-^ °1 ±B.S,^-S.^S.^) ^°lH)-^l^ofl 

<it> ^. «ig S^i^l^lH ^l-«^r 1) (R)-(-) 3£^r (S)-(+)-l,3-^-^#* 
°l-g-*Hr 2) ^ #e]#3HH» 3) em^KHthocolic acid) 

* °l-§-*Hr ^ 4) (branched) 0DNs« ^tb B« 

^3*Rr ^ -ofl ^ ^ $X^. . 

<is> o}?;}, 43$. ^c] #*\]*}7\) ^^tr^. 

<19> 1) (R)-(-) 3L^r (S)-(+)-l,3-^-^#-fr <>}■%■& W^^-S. £^tr 3E^5L^m 

^(^-§-^1 1) 

<20> i S-JHLTg-u^o. «^7l^ ^7^ 7># #^rtr 3* 

^#JL^ °1 #W*$>\ ^ 3*11*1 (R)-(-) Slfe (S)-(+M,3-Jf^^ 1*> 

DMTr (Dimethoxy trityl)7l3. jajt*|-jl(^-W 1^2), 2*> <g3.-$r*\] 2.^3. 
^1t=to1H71# ¥ 7>x|^j X^SeM^olB S ^ R)» ^ 

<21> 3jL 7>*| ol^^6j|^ ^ 7]^- ^o]7> #*fl ^ 
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^^Ji^f#5ll^LB|^ vflJfofl -§--§-8rS.(melting temperature) ^ CD 

(Circular Dichroism)* n R ^ S ^^€^1^ *V 

<*l7 r ^ejJl^sll^^ 3.711 <8** 3-^" 

# S ^ R^r l-BlH^ftElliElH^ ^e) Jl^f#£|l^.^ = » <34*K 1 inker)S <>1 



<22> [i£-§-^ 1] 
JDH 



HO-^c 



HO- 



• DMTrQ 



HQ 

O 



"DMTrQ 



2 (97%) 



S(85%) 



DMTi 




CN 



R (52%) 



<23> 2) ^ #s1#2ll^H# i^3L&M^°lH£| ^(«>-§-^ 2) 

<24> 3Li3LeHi=HH 7l# ^#71 <4 ^7fl 

^ ^ 5&fe ^2:^- 4 s ^^^-S., THF« -g-^flS A>-g-^r>JL DIPEA(#,tf 



-diisopropylethylamine) ^ *H1 €^ #B)-M°im^ #S.S-(2-a] ^ )-N , N-^ 



4. 
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o_S*| #717} ^ <r^€ ^7l» ol-g-^ a> 

<26> [ti>-§-^ 2] 




<27> 3) s^^hi- o]-§-^- s.^5.e}Plcj-olE^ M 

<28> # 511^^1- -fl-A}^^, US#7lfi}- 1*} 7}=42-Al #7l» ^ S^- 

^§-o|4. ^efl^tfls. ^j-. oi^i^ 7)^ x^SLS. -fr*]*Hr31 *g^°.S- 

tcj-BH, DNA» ^J15L Af-g^fe Al£^ & g.^^ ^ ^O] AflJE. ^MH^ 

7] #31^11; -R-a}^1» ^^1>i(antisense)M- 1HH!l*Kantigene) ^l^Hl -§- 

-8-«H*lfe *Blul^l^l5lJi¥#^^S.(oligodeoxyribonucleotide; ODNH 

<29> oi i^SBH^MB^ si 7>=^-ai #71 » l*} 

4)-ir ^ DMTr 7l« £^H(^tt 5), 2*} a^3£o}*l*iHH7l 

<30> ^5=.^ DMTr 71^1- Si3£^lrl-olH7l# 7}x)E.S. DNA^l ^¥^1 #^°1 7> 
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"OH 



"ODMTr 



<32> 4) sfflEW EjHell-^- °l-§-tt i^LBM^lH^ ^(#-§-^ 4) 
<33> DNA (bDNA)fe ODN^l Q 7}^<LS. ^ <^5] 

7fl^ ODN 7>^ol -S}u|.o} g-*}^- o]^jl &tf. bDNA^ ^SLS. ^7} & 

f§5\JL 9Xt=*\] , ^*m$r RNA^ ^S^r flSJH 

^ He)«^(tripelx)» <&^3H?lfe $91 ^b]ji^# t^oi-gM ^*fl 

£)7m(Hudson, R. H.; Uddin, A. H.; Damha, M. J., /. Am. Chem. Soc, 117, 
12470-12477(1995)), ^ DNA H3L^4\ 5.^-5. <3^£M 

$r4(Collins, M. L. et al . , Nucleic Acids Research, Vol. 25, No. 15, 
2979-2984(1997); % Horn, T, et al., Nucleic Acids Research, Vol. 25, No. 23, 
4835-4849(1997)). 

<34> bDNA#~«>4^".£S- <3^H 3.-^1 €(hyperbranched) IHiHM- ^S-^HS IMS 

^-*H t%<&& 7)^7)m 5^*H €*Kr 71^* -srS.^- ^ ^ 5ft* 6 >M^ 
^4 *3 ^-7}Sf ^i^l- -frs^ ^S. 5ft^r ^ -§--g-3 ^ iTOtiM 
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[^>-§-^ 31 




ho* v 



hoV 



CEPO^ 
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<S^-£|J1 ^W^CNewkome, G. R. et al., Chem. Rev., 99: 1689-1746(1999)). 
Str bDNA^l $X$= ^71 x\<£^ >£im°-S. 7\±5-s}7\] *H bDNA#3 t±o)v\ 

(dimer), HsH(trimer), (tetramer)7> ^M-^V ^51 

#£°>4H ^^AS 3^1 ^MH^. 47fl^ ^s.s-Al7l» 30 

eH^B^l-lr #^#^5. a}-§-*H bDNA* ^r#7l tj.^ i^S^^lBCs^ 
^ 2)» *r Sa^-. 4l» «<H. *^3L¥#31-2-^s. 3*fl 7}# M£\ Af-g- 

s)^ iL-M^ DMTr 7lS ^.Jl^r-S-l- *M-, ¥ 7fl , 31 4 7fl 3 DMTr 7]7> 

liJL^ «>-§- ^#^r £1- ^ SZ-^, <3<^3i #1- ^ DMTr 7l7> 37fl 3E<^€ sWirCs}-^ 
1- 11)3 M-^l ^^.^l^ofl iii^lc^olH^l- £<g«H ODN ^tr 3.^5. 

2M£MH(sHJ-l- 7)« &3l, DMTr7]7> 27fl Sr^l-CsWl- 12)41 ^ 

S.^r £.3L7}3. Lev(levulinyl)7l« £^*H ^tt(Wt 14)1: g£ ^ 
^-*l7H ^iiefT3]cfo]E 7l# JE^sH ODN IhS-fr 33r 5.^5.^1 9) 
* t^-t 4 5a^. SLth *N-3 DMTr7l7> 5L<g€ 3?-W<S*W 13)41 Lev7l» 5L<$ 
*>fe 43 4H 2 7fl3 lev7> £<g^ ^^(^# 15)1- £31, o] s^#4] S^i^l 
4°lH7lS £<y*M ODN ^* 3^: 8)-ir *r 5£-2-^ , 

DMTr7l3- lev7l# aq-zj- ^i^q ^ J^#(3?-W 16)41 TBDMSCrerr 
-butyldimethylsilyl)7l# £«a§>Jl(^# 17) X^sW H7l# ODN t 

^3L2W4 0 lH(3-^-# 10)« 
<35> St-"tl-^r ^7l» ol-g-tb ^^(dendrimerj^ ^ ^ bDNA3 ^-fr 

^«fl °l-§-% *r 5£4. ^H^-fr £fe bDNA* M^iSfl ol*°l 7> 

^*H, bDNA# ^Str DNA M-i^ ^-2:3 fl3H5= 3* 7W*th 
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<36> [y}-§~^ 4] 



ho~nA 

) OH 
OH 



R'O 
R0 ^T0R» 



HO 

11 : R=R -R u =DMTr 
12 : R=R'=DMTr t R B=S H 
13 : R=DMTr, R*=R"=H 



DMTrO 
DMTrO-^sZ. 

) ODMTr 
OCEP 



DMTi 



DMTrO 

rO-\A 

LevO ( 



14 



DMTrO 
DMTrO-O 



OCEP 



DMTrO 
LevO-"-\A 

LevO 

15 



DMTrO 

OH 
16 



DMTrO 

, ^r^ocEP 

LevO 



DMTrO 
LevO" 



)OH 



TBDMSO 
17 



DMTrO 

TBDMSO 
10 



<37> 2] 




CEPO 



7 ; R=R'=R"=DMTr 
8 : R=DMTr, R ,= R H =Lev 
bR" 9 : R=R r =DMTr, R tt =Lev 

10 : R=DMTr, R-TBDMS, R"=Lev 



DMTr 



TBDMS = 



O 



-Si-|— 



N 



CEP' 



Lev 
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<39>^aH1 i : (R)-(-) Sfe (S)-(+)-l,3-*OT** S.^3.^*W>)^ ^ 

<40> (^Tfl 1) S-(+)-l-0-(4,4'-^pll^-AlHBim)-l,3-^-^^ ^ 

<4i> s _( + )- 1>3 _«.^.Tq^. (9 6 mg> 1.065 mraol)^- 3m^ if, ^ofl 

*\ 0t:S. ^ 4,4*-t^H-iMBe| 1 i «.eM^. (430 mg, 1.27 mmol)* 

%7}*}<%t).. *||7]*M ^T#al 6Al^> ^-9> JE^V^^I-. 5% 

NaHC0 3 -g-^ (10 ro«)# oflli *H|iS|MH. (15 me)S. ^#^5^. -fM -g-ffl # 

^- MgS0 4 ^.s. ^stt ^, ^fM*}^. g<H*l -i^r € ^ as 

p>S.ZL2fl3X)(on^ o]-^!^ 01^:^^=1:3)5. S.*fl (401 mg, 1.02 mmol)^: 

96% ^S. ^H^r}: R f = 0.3 Hli ^HH^lH:«!^:=l:2); IR (NaCl) v (cm" 1 ) 
3462 , 3059 , 3034 , 2959 , 2927 , 2848 , 2835, 1607, 1508, 1250; X H NJflR (^Hl^-fife) 5 
7.49 (br, 1H), 7.46 (br, 1H), 7.36-7.18 (m, 7H), 6.86 (t, 2H, J=2.6Hz), 6.84 (t, 
2H, J=2.6Hz), 3.93 (br, 1H), 3.73 (s, 6H), 3.50 (br, 1H), 3.28-3.14 (m, 2H), 1.73 
(m, 2H), l.lKd, 3H, J=6.2Hz); 13 C-NMR (75.5 MHz, 6 158.1, 145.3, 

136.1, 136.0, 129.5, 127.6, 127.2, 126.1, 112.5, 85.4, 64.2, 60.6, 54.2, 39.0, 
23.1; MS-FAB (m/z): (^sO^l [M]+ ?IK>*]: 392; : 392; [a] 21 D = +17.6 

(c 1.0, CHC1 3 ). 

<42> 2) R-(-)-l-0-(4,4'-^^s.AlHel^[)-l,3-^-^^ 

<43> R _(_)_ 1)3 _^.^^ : (xo3 mg, 1.14 mmol)^- 3 mi$\ ^, ^<t^HH 

*] OVS. ^Z^-t& ^ 4,4'-i=H^lBE]ii #5.bH:e. (460 mg, 1.36 mmol)» 
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%7}*}?X^. Wj^^g; *|>1*H ^0.2. *±^JL jH^S^. <^7H1 5% 

NaHC0 3 -§-^ (10 mi)* ^ ^ *\M oMl^HS (15 me)5. ^#^>^^. -fM -g-nfl ^ 

* MgSO^s. ^, ^«>5I4. "S^*! 2n3Hq <^1» ^3?} ^ ^ as 

p>SH2fl3X| (o^ oHltl]olH:^j^>=l:3)S. ^*H*M S*ll (437 mg, 1.11 mmol)# 

97% *MrS =7^*V5^: R f = 0.3 (*M131°1H:^#=1:2); IR (NaCl) v (cm" 1 ) 3462, 
3059 , 3034 , 2960 , 2929 , 2835, 1607, 1508, 1250; ^ NMR (<^>^1€-^) 6 7.47 (t, 1H, 
J=1.7Hz ), 7.45(br, 1H), 7.35-7.20 (m, 7H), 6.87 (t, 2H, J=2.6Hz), 6.84 (t, 2H, 
J=2.6Hz), 3.92(br f 1H), 3.73(s, 6H), 3.47(d, 1H, J=3.7Hz), 3.25-3.14 (m, 2H), 1.71 
(m, 2H), 1.09(d, 3H, J=6.2Hz); 13 C-NMR (75.5 MHz, ^Ml^-flfe) 6 158.1, 145.2, 
136.1, 136.0, 129.5, 127.6, 127.2, 126.1, 112.5, 85.4, 64.2, 60.5, 54.1, 38.9, 
23.0; MS-FAB (m/z): (^A^l ^ M + *H#*1 : 392; : 392; [ a ] 21 D = -9.9 (c 

1.0, CHCI3). 

<44> (^Tfl 3) 

<45> ^7) #7fl 1<HH ^€ S-(+)-l-0-(4,4 , -^oll^lHBim)-l,3-^-^^- (l, 158 
mg, 0.402 mmol)^- 3 ral^] THF°1] ^ ^, DIPEA (140 frt, 0.804 ramol)* ^7>3H 30^- 
Si&^r ^ #S.S- (2-^1 o>i^l H )-N , M ^ iES^ ± Si^ (177 0.80 
mmol)* ^31*1 ^7}*>5$cK ol nfl €^ ^^#^r & 

ttft**. , 5% NaHC0 3 (20 ml)* ^ ^ CH 2 C1 2 (20 m£)3. ^#^r 

MgS0 4 ^S -6-71 -g-nfl «^g-* X|7l^ 
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^. ^*{|# ^e)7> ^ ^ 5LS.^>s^efl^ (ofl^ oV4^olE:^jA]- =1 :5) 

S. ^*H«H 3L*H (203 mg, 0.34 mmol)^- 85% ^tfr^', X H-NMR 

(300 MHz, ^Hl^-cfe) 6 7.47-7.43(2H, m), 7.34-7.25 (5H, m), 7.22-7.16 (1H, m), 
6.89-6.80 (4H, ra), 4.15 (1H, m), 3.74 (3H, s), 3.73 (3H, s), 3.63-3.51 (3H, m), 
3.20-3.16 (2H, m), 2.68 (1H, t, J=6.0Hz), 2.55 (1H, t, J=6.0Hz), 1.94-1.73 (3H, 
m), 1.21-1.11 (12H, m), 1.07 (1.5H, s), 1.05 (1.5H, s); 13 C-NMR (75.5 MHz, 
°H)^-flb) 6 158.1, 145.2, 136.0, 129.6, 129.5, 127.7, 127.6, 127.2, 126.1, 
117.7, 117.6, 112.5, 85.4, 68.0, 67.7, 67.4, 67.2, 60.0, 59.8, 59.2, 58.1, 57.8, 
57.5, 54.2, 42.4, 42.2, 38.3, 23.7, 23.6, 23.6, 23.5, 23.4, 21.6, 19.5, 19.4; 31 
P-NMR (121MHz, *HI 6 149.0, 148.3; MS-FAB (m/z): (^WW^Nai^ tfl^V 
[M+Na] + ^1^1 : 615; -S^r*l : 615. 



<46> (^^1 4) R<q ^ 

<47> tf 7 ] &7\} 24M R-(-)-l-0-(4,4'-^pfls-AlH^€)-l,3-^-^^ (2, 138 

mg, 0.315 mmoO-i: 2 md^ THF°fl ^91 DIPEA (140 fd, 0.804 mmol)» %7}-& tj-^, 
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^ (157 id, 0.70 mmol)# 341*1 ^7>§>^. nfl ^s}^ «4| 

<^ ^T^ji ^^fH^i}. 5% NaHC03 (10 mfc)^: ^ ^ CH 2 C1 2 (15 m4)3. ^# 

*fl# ^ ^ S^VSnefl^ (<ifll ^]EflolH:«!^-=i:5)S. 3*fl*H 5. 

*ll 3|W (108 mg, 0.182 nmol)£- 52% ^S^t}; R f = 0.45 (<fl^ 

oHI^MH:*tebl:5) X H-NMR (300MHz, ^Hl^-cfe) 6 7.47-7.43 (2H, m), 7.34-7.25 
(5H, m), 7.22-7.16 (1H, m), 6.89-6.80 (4H, m), 4.15 (1H, m), 3.76 (3H, s), 3.75 
(3H, s), 3.63-3. 51 (3H, m), 3.20-3.16 (2H, m), 2.68 (1H, t, J=6.0Hz), 2.55 (1H, t, 
J=6.0Hz), 1.94-1.73 (3H, m), 1.19-1.10 (12H, m), 1.05 (1.5H, s), 1.03 (1.5H, s); 
13 C-NMR (75.5 MHz, <>Hl#-cfe) 6 158.1, 145.2, 136.0, 129.5, 129.5, 127.6, 127.5, 
127.2, 126.1, 117.6, 112.4, 85.3, 67.9, 67.7, 67.4, 67.2, 66.7, 59.9, 59.8, 58.0, 
57.8, 57.5, 54.1, 42.4, 42.2, 38.3, 38.2, 24.8, 23.7, 23.6, 23.5, 23.4, 23.3, 
21.6, 19.4, 19.3; 31 P-NMR (121 MHz, <>MI€-efc) 6 149.0, 148.3; MS-FAB (m/z): 
C34H45N2O 5PiNai°ll tfltt [M+Na] + ^*|: 615; : 615. 

<48> Al^ofl 1 

£\ tflJMI #«a*H *>7]^- 4* ^^.s 7># ^ 7l^r *W7> #*fl 

3 ■irElaL 3 f#^l^.Hl = ^ ^S<^ ^r#*>^^. o] x<fl ^^0!^^^^ 

8900 (Expedite Nucleic Acid Synthesis System 8090H1 
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<so> ODNs^l ^7] Maldi-Tof mass* °l-g-*H «r^^* ^-Sl^rS^ (3-*r 

ol = s.^s)^-^^- nflHSj^S. A>-g-; 25000V; °<^). =L -S-^^, 

i*lJi: 1^ l: ?H*r*l 3425.3, 3433.3; ^t^Ji: 2^ ^JL 2: 7jl*r*l 

3425.3, -g^r*l 3462.3; -^^J: : 3^ ^Ejol 3: ?fl4r*l 3528.7, 3534.5; 
^s: 4^ 4: 7^*1 3528.7; 4^*1 3538.6; ^t^Ji: 5^ -ir^Jl 5: 31^*1 

3577.4; 3594.0; ^1^5:: 6^1 -i^al 6: 7fl-*r*l 3274.2, 3277.6; *\<& 

i&Jl: 7^ 7: 7fl4r*l 3690.2, €^r*l 3701.0; ^l^s: 8^ 8: 

3377.6, 4^*1 3384.1; ^t^Jl : 9^ ^e)Jl 9: ^1^1 3786.0, 3794.0; *i<l 

#J:: 10^ £r?)JL 10: 3786.1, 4^r*l 3794.9; ^t^X: 11*} #^3. 11: 7fl>& 

*1 3947.6, -*2#*1 3950.7; ^^s: 1231 ^JL 12: T^tx] 3938.2, 3944.7; 
^i&Jl: 13^ #e)JI 13: ?H<&*1 3963.2, 3969.1; ^I^J:: 14^ -i^JL 14: 

^1^1 3923.2, 4^*1 3925.9 <>l&t}. 
<51> ^.7] ODNsS-^-B^ S. lofl 7}^ ^ ^*fl *fl2:€ 

(duplex)^ -§-§-^r£(melting temperature, Tm)# SfrSl^M £|*fl, 100 mM NaCl ^ 20 mM 
MgCl 2 » ^-n-*Rr Hel^-HCl #^(10 mM, pH 7.2HH 1.0 TC/£3 ^5.* # 

7Mt'1^>H ^£(260 nm) ^§tsH ^7] S 1 ^ H 1^1 q-^^^. 

o}7HH, o}^*\) i f 2, 9*r % ^SM- 4.0 uMS., 3 vfl^l 8 ^ 10-8- # 

6.6 uMS. 2^*H ^^£4. 

<52> 
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IS. 1] 





o| ^(.Duplex; 


M<4 






1 


Oligo 1 / Oligo 7 


5d-T6Rp T 5 / 5d-Ai2 


26 


-12 


2 


Oligo 2 /Oligo 7 


5d-T 6 Sp T 5 / 5d-A 12 


26 


-12 


3 


Oligo 3 / Oligo 5 


5d-A5Rp A6 / 5d-Ti2 


28 


-10 


4 


Oligo 4 / Oligo 5 


5d-A 5 Sp A6 / 5d-Ti2 


27 


-11 


5 


Oligo 1 / Oligo 3 


5d-TeRp T 5 / 5d-AgRp 


15 


-23 


6 


Oligo 1 / Oligo 4 


5d-T6Rp T^/ 5d-A 5 Sp 


14 


-24 


7 


Oligo 2 / Oligo 3 


5d-T 6 Sp i& / 5d-AsRp 


15 


-23 


8 


Oligo 2 / Oligo 4 


5d-T 6 Sp if / 5d-A 5 Sp 


15 


-23 


9 


Oligo 5 / Oligo 7 


5d-T 12 ¥ 5d-A!2 


38 


0 


10 


Oligo 6 / Oligo 8 


5d-T u / 5d-Au 


35 


-3 



<53> <*}7H>H iL^r°l, 14 Ai2^ o)^^. °1^*H ^ *sJJL 24 Ai 2 S *W>] 

# °1^*»4 Tm£r T i2 4 A12S. 0)^.0]^ ol^^(14 Tm iL4 12°C ^ &* 7>3* *r 
5£4. °lr 1,3-^-^*^1 ^ *W ^ 5£*r <$7)7} «ul f .?3-jl^ -fr^^M 
nflJg-°fl ^ Tm* £iL§. iL^l^r. *r ^ f^tt *^3L 14 

*£|ul 27> ^ Tm* £fe*Hr 3°14. 

<54> zj- *^3.^4 CD (circular dichroi'sm) ^M^i* *r3*H W S. 1, S. 

2 ^ 3<^1 HPLC(S^i: Agilent Eclipse XDB-C18 4.6x150 mm, 5 

u, 80A ^ a.7l, -§-^s^i: a]s ^, 5% oM£qEf/o,m HeH^s.^ 0 r 

^Eflo]B. (TEAA) pH 7.0« 10-g-^<& ^, 10^: 50% o>4£tJ)h1/0. 1M TEAA 

3. ^d^^^-S. f7H?l cf* 5^?> **H7l-CL, ^J-^l^ Sl7] -tfBflS. tr4 

. -g-*fl^r l£-# 1ml* ^3^534)1- <^*H ^ ^4« S 4o11 44^534. 



37-18 



^^^1020030001392 M 2003/4/23 

<55> 3E^, S. 4<M & ^ 1(a), 2(b) ^ 1^ 2 

T*2:«l|fe €• t ^ 5U^, 



<56>^A]dO 2: ^ #e| -1-5)1 °1 HI- 0-{{2-^\^^)-^^-^<>]±.S.^-S.d=.^'°\ 

<57> ^l^#^#5ll 0 lB. (100 ^e, 0.704 mmol)« 7 mt^ THF^l if$l ^, DIPEA (480 ^, 
2.8 ranoD* ^7>^tf. 30-g: ^-<£ S^rtb * fSS-(2-Al^til)-N ) N-cl ^HS^l 
oMt ii?! (234 fd, 1.06 mmoD^r %7}*}3L 30^: ^7>5. S^^^. 

°i «a 4^:^ ^ -g-^^r ^fi-^sa^. °h 

>H, 5% NaHC0 3 -g-^(25 mfc)-ir ^ ^ CH 2 C1 2 (40 m£)S ^#*}JL, MgS0 4 *-S. -fM-M # 
^ XB^St**. OJ l*ll* ^e1^> € ^ 

Hl^i 31 ^£=1:3)3. ^l^l (167 mg, 

0.458 ramol)» 65% 

MS (FAB): m/z: 389.0 [M+Na + ] ; IR (^B): v=3032, 2967, 2932, 1758, 1496, 
1455, 1395, 1185, 1098; ^H-NMR (300 MHz, CDC1 3 ) 6 7.33 (5H, s), 5.16 (2H, s), 
4.28-4.17 (2H, ra), 3.91-3.81 (2H, m), 3.64-3.57 (2H, m), 2.63-2.56 (2H, m), 
1.77-1.23 (12H, m); 13 C-NMR (75.5 MHz, CDCI3) 6 169.8, 169.8, 134.9, 128.1, 
128.0, 117.3, 66.3, 60.4, 60.1, 58.6, 58.4, 42.9, 42.7, 24.2, 24.1, 24.0, 19.8, 
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19.8; 31 P-NMR (121 MHz, CDC1 3 ) 8 153.7; HRMS-FAB (m/z): d^N^lNai^ tfltr 
[M+Na]+ 314*1: 389.1606; -g^l : 368.1603. 

<59> 3: e)S.#^(lithocolic acid)^- °l-g-3: i^S^l^H^ 

<eo> (#31 1) 4)2} zftSi 

<6i> ^£#4 (527 mg, 1.40 mmol) * 30 THF 6 !] ^1^1, O'CS. ^^tb *=r^§- 
LAH(Lithium aluminum hydride) (247.6 mg, 6.58 mmol)» ^7>*H 4*1 S^rtr 
250 jtrt H 2 0« 15% NaOH ^-g-^ (250 fd)^r ^7>*>^cf. 750 ^ H 2 0» ^7> 

S ^#<H ^ *H ol^]7> 4^3. 48<S3fe*H. <3*r*H ^71«>J1 #^fi-«H 

(486.4 mg, 1.33 mmoD^r 95% ^r&S. "r^rSt^ 

<62> m.p. 96. 5-97. 8t:; 

^ MS (EI): m/z: 362.3 [M + ] ; 

^ IR (i~)S): v=3205 , 2934, 2862, 1446, 1066 , 914 , 728cm" 1 ; *H-NMR (300MHz, 
CDCI3) 6=3.61-3.57 (3H, m), 1.82-1.01 (28H, m), 0.90 (6H, s), 0.62 (3H, s); 13 
C-NMR (75.5MHz, CDCI3) 6 70.3, 62.0, 56.0, 55.7, 42.1, 41.6, 35.9, 35.3, 35.1, 
35.0, 34.1, 31.5, 30.0, 29.0, 27.8, 26.8, 26.0, 23.7, 23.0, 20.3, 18.2, 11.61 
HRMS-FAB (m/z): (^HuQiafl *fl« [M-0H]+ 7*14*1: 345.3157; 4^*1 : 345.20. 

<65> (#711 2) 0-DMTr-el£# WCSfrW 5)3 
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<66> #31 ld\]x\ ^s-tb ^# 4 (455.1 mg, 1.25 rnmol)^ DMAP (68 mg, 0.06 mmolW 
9Xt= (10 mt) -g-«W DMTr-Cl (544 mg, 1.63 mmol)* ^7}^}^. ^ofl 

*\ 19 Al^V s^tb ^f, ^M^iM: ^M-Sft 1 *. 5% NaHC03(50 M)^- § 
^ ofl^ 6>^l^|clH(50 m£)S 3s -fr^-g; MgS0 4 S. 33^:2 #<3-^fH*M 3.® 

<£9Xt\-. °1« l-fp A l a^>S.n2fls| (flash chromatography) (EA/Hex=l:4) 
3. ^W**! JL^)9l SHM" (744.8 mg, 1.12 mmol)# 89% 
<67> m.p. 81. 2-82. It; 

<68> MS (FAB): m / Z : 664.4 (M+); IR (MB): v=3421, 2934 , 2863, 1739, 1608, 1582, 
1509, 1446, 1250, 1175, 1036, 827cm -1 ; ^-H-NMR (300MHz, CDC1 3 ) 6=7.45 (d, 2H, 
J=7.2Hz), 7.35-7.26 (m, 7H). 6.89-6.80 (dd, 4H, Jl=7.0Hz, J2=1.9Hz), 3.80 (s, 6H), 
3.64 (br, 1H), 3.04-2.98 (m, 2H), 1.99-0.89 (m, 34H), 0.63 (s, 3H); 13 C -NMR (75.5 
MHz, CDCI3): 8=159.0, 148.2, 137.6, 130.7, 129.0, 128.3, 127.2, 126.6, 113.7, 
86.4, 72.6, 64.7, 57.3, 56.9, 55.9, 43.4, 42.9, 41.2, 40.9, 37.2, 36.6, 36.3, 
36.1, 35.3, 33.1, 31.3, 28.9, 27.9, 27.4, 27.2, 24.9, 24.1, 21.6, 19.4, 12.8; 
HRMS-FAB (m/z): C 45 H 6 o04<*(| tfl-£ [M-0H] + 3K**|: 664.4492; 41^*1 : 664.4489. 

<69> (#31 3) CHDMTr-((2-Alo>^l€)-N,N-^6l^^S^-S^5LB f nlt}.oie)- 5 i S ^. <£-g-(3|- 
•tl- 6)^1 

<70> #31 2°1H ^4=-^ 3*tg-§- 5 (89.2 mg, 0.15 mmoO^f DIPEA (77 id, 0.45 mmol)* 
CH 2 C1 2 (2 mO<H) * #S.S.-(2-a1 <>>i^li)-N,N-^°l4iHS^-i^£ (49 fd ' 
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0.225 mmolM- 153- j2S>*>^^. 5% 

NaHC0 3 (10 mO-§- CH 2 C1 2 (10 m£)3. -fM** MgSO^ £S*>3L 

<*| &q 31*1* ££4. °1* aS^ifl^(-8-t^: CH 2 Cl 2 /Hex=l:l.5)S ^ 

*fl*H €^ 3L$ ^#(69.3 mg, 0.081 mmol)^- 54% ^-£3. ^f>}%T%: 

MS (FAB): m /z: 866 [M+H+] ; IR (MS): v=3353, 2962, 2935, 2866, 1608, 1509, 
1463, 1446, 1376, 1364, 1300, 1250, 1178, 1035, 975, 827, 754cm" 1 ; 1 H-NMR(300MHz , 
CDC1 3 ) 8=7.35 (d, 2H, J=7.6Hz), 7.25-7.11 (m, 7H), 6.73 (d, 4H, J=8.7Hz), 3.70 
(s, 9H), 3.52 (m, 2H), 2.91 (m, 2H), 2.65 (t, 2H, J=6.4Hz), 1.88-0.80 (m, 46H), 
0.53 (s, 3H); 13 C-NMR (75.5MHz, CDCI3) 6=159.0, 146.2, 137.6, 130.7, 129.0, 
128.3, 127.2, 113.7, 110.1, 86.4, 77.9, 75.2, 74.9, 64.7, 59.1, 58.8, 57.2, 56.9, 
55.9, 43.8, 43.7, 43.4, 43.0, 41.1, 40.9, 36.6, 36.2, 36.0, 35.3, 33.1, 32.3, 
30.3, 28.9, 28.0, 27.4, 27.1, 25.4, 25.3, 25.2, 25.1, 24.9, 24.0, 21.5, 21.1, 
21.0, 19.4, 12.7; 31 P-NMR (121 MHz, CDCI3) 8=148.1, 147.4; HRMS-FAB (m/z): 
C54H 7 805N 2 Pi^ tfltb [M+l]+ vA-a*!: 865.5648; -£^r*l : 865.5641. 



<72> 4: bDNA^l ^>S* SL^S.^*} H (3^# 7)^ *fl2: 

<73> (^1 1) ^lB}-o)]e]Ee|s.^ DMTr iLJi^V-g- (3*^-* li, 12 ^ 13^ ^) 
<74> JfflBMlBlHel* (l.i g, 7.34 mmol) ^ DMAP(4-dimethylaminopyridine) (276 mg, 
2.26 mmol)7l- ^} Py/DMF (2/1, 15 m&) -g-^ DMTr-Cl (4.1 g, 12.1 mmol)# ^ 
7>*>^4. 10 *m aa^tb 5% NaHC0 3 (80 ml)^- CH 2 C1 2 
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(50 mOS -fr7l** MgS0 4 S. ^ 

^■&\-%t±. o)m. s.^x\ as4SaEfls|(^f e -<j: o}^3]olH:^=l:2<*lH 
11* ^ol, <>V^3WB:^=l:l^ Sj-W 12$ ^, CH 2 Cl 2 /MeOH=10:l 3. 

^# 13# "g-gOS. *\)7}*\ -a-l-C^l- 11: 2.93 g, 2.81 mmol , 70%; 

S|-tH* 12: 520 mg, 0.702 mmol, 11.6 ft; 13: 395 mg, 0.901 mmol, 7.4 %)*• ^ 

<75> n: m .p. 96. 3-97. 8*C ; MS (FAB): m /z: 1065.3 (M+Na + ); IR (^B): 

v=3410.1, 2929.6, 1607.4, 1508.1, 1461.7, 1300.2, 1250.6, 1176.4, 1034.3 cm" 1 ; 1 
H-NMR (300MHz, CDC1 3 ): 6=7.26-7.24 (m, 6H), 7.19-7.15 (m, 21H), 6.72 (d, 12H, 
J=8.9Hz), 3.76 (s, 18H), 3.59 (s, 2H), 3.32 (s, 2H); 13 ONMR (75.5 MHz, CDCI3) : 
8=158.8, 145.3, 136.3, 130.6, 128.6, 128.1, 126.9, 113.4, 86.4, 64.3, 55.5, 45.8. 

<76> s^-g. 12: m . p . 88.8-89.71C. MS (FAB): m/z: 763.2 (M+Na) + ; IR (MB): v=3442, 
1684, 1652, 1608, 1507, 1457, 1250, 1217, 1176, 1034cm" 1 , ^-NMR (300MHz, CDCI3): 
6=7.38-7.36 (m, 4H), 7.29-7.20 (m, 14H), 6.80 (4, 8H, J=8.5Hz), 3.76 (s, 12H), 
3.64 (s, 4H), 3.23 (s, 4H), 2.39 (s, 2H); 13C-NMR (75.5MHz, CDCI3): 8=158.0, 
144.3, 135.3, 129.7, 127.7, 127.4, 126.3, 112.7, 85.8, 65.0, 62.7, 54.7, 45.0; 
HRMS-FAB (m/z): C 52 H540ioNa ^1 tfl^ [M+Na]+ : 763.3247; : 763.3247. 

<77> 13: ^d\)x\ £_<£<$<i\ 3-^-f-; MS (FAB): m /z: 461.1 (M+Na + ); IR (MB): 

v = 3734.1, 3404.7, 2927.3, 1733.7, 1607.2, 1540.8, 1508.1, 1458.0, 1300.8, 
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1250.1, 1176.1, 1033.3, 828.9, 754.7 cm" 1 , ^-NMR (300MHz, CDC1 3 ): 6=7.40-7.39 (m, 
2H), 7.31-7.24 (m, 7H), 6.84-6.81 (ra, 4H), 3.77 (s, 6H), 3.71 (s, 6H), 3.16 (s, 
2H), 2.35 (br, 2H), 1.63 (br, 1H); 13 C-NMR (75.5MHz, CDCI3): 8=158.8, 135.7, 
130.2, 128.2, 127.2, 113.5, 65.4, 64.1, 55.4, 45.5. 

<78> (#3] 2) 0-HB}-DMr-((2-Alo>iiOllTi^ 
ell- (7)^1 ^ 

<79> 11 (560 mg, 0.537 rnnoD^- DIPEA (187 fd, 1.074 mmol)^- THF (6 mtW 

°1 ^ WS.S.-(2-^]o>ic^|^)-N,N-i=1ol^HS.^-£^ (297 fd, 1.34 mmol)-gr 
^7>*H 1 3.®*}%^. 5% NaHC0 3 (10ml)^- ^ ofl^ o>^ 

^|olH(10ml)S. ^#*V^^. MgS0 4 S. ^S^>Jl ^fMsH 

^r^SXA. °1« as^a^3|(|-fe!|: ^^01^:^1^1:3)5. ^*l]s> 

£_<go} s ^ (236 mg> 0.190 mmol, 35 %)^r ^*>^cf: 

^ MS (FAB): ra / z : 1265.6 [M+Na + ] ; ^-NMR (300 MHz, CDCI3): 8=7.27-7. 14 (m, 
27H), 6.72-6.68 (ra, 12H), 4.11 (q, 2H, J=6.7Hz), 3.75 (s, 18H), 3.39-3.23 (m, 8H), 
2.23 (t, 2H, J=6.3Hz), 2.03 (s, 2H), 1.31-1.22 (m, 4H), 1.09 (d, 6H, J=6.7Hz), 
0.95 (d, 6H, J=6.7Hz); 13 C-NMR (75.5 MHz, CDCI3): 6=157;7, 144.7, 135.8, 129.7, 
127.8, 127.1, 126.0, 112.5, 85.1, 62.3, 57.7, 54.7, 42.5, 24.1, 24.0, 13.7; 31 
P-NMR (121.5 MHz, CDCI3): 6=148.9; HRMS-ESI (m/z): C77H s^OnPiNai^l ^ [M+Na]+ 
^1^1 : 1243.5852; : 1243.5807. 
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<81> ^X\d\] 5: bDNA^I SL^XHH^lS (3^# 8)^1 

<82> (t£t]] 1) 0-DMTr-0-Lev-^lB}-onE)H^l- (£|-tl"I- 15) ^ O-DMTr-O-di-Lev-^^ofl^ H3l» 
16)2} *H2x 

<83> #7] 451 (#711 lH^l *r^€ 13 (484.3 mg, 1.10 mmol), EDC (253 

mg, 1.32 mmol), ^ DMAP (162 mg, 1.32 mmol)<>l ^} $X$r MC -g-^ 10 mHl ^--g^-ft 
(135 mg, 1.32 mnol)-& %7}^%t%. jSL&& ^hg-, 5% NaHC0 3 (20 

ml)^- ^ CH 2 Cl 2 (15ml)5. ^#*>^4. -^7l^ MgS0 4 ^- #^3. «§^-tb 

^ °1» 3.S.^£ZL2fls|(S?i: a>4^°lS: ^=1:231- oll^ 

-$=1:13. -§-#)ii. 3N1<>! (3*tH" 15: 141 mg, 0.22 mmol, 

20%; fl-W 16: 285 mg, 0.53 mmol, 48%)^ ^^$1}: 

^ SHJ"* 15: MS (FAB): m/z 657,2 (M+Na+); IR NH): v=3390, 1792, 1772, 1699, 
1684, 1653, 1558, 1540, 1521cm" 1 ; ^-H-NMR (300 MHz, CDCI3): 6=7.41-7.38 (m, 2H), 
7.28-7.20 (m, 7H), 6.85-6.81 (m, 4H), 4.16-4.10 (m, 4H), 3.78 (s, 6H), 3.54 (d, 
2H, J=6.8Hz), 3.14 (s, 2H), 2.69 (t, 4H, J=6.5Hz), 2.50-2.44 (m, 4H), 2.15 (s, 
6H), 1.25 (t, iH, J=7.14Hz); 13 C-NMR-DEPT (75.5 MHz, CDCI3): 5=130.7 (CHi), 
128.7(CHi), 128.5 (CHi), 128.5 (CHi), 113.8 (CHi), 63.6 (CH 2 ), 62.6 (CH 2 ), 61.8 
(CH 2 ), 55.9(CH 3 ), 38.6 (CH 2 ), 30.4 (CH 3), 28.5 (CH 2 ); HRMS-ESI (m/z): C 36 H 42 OioNa^ 
tflf}- [M+Na] + Xl^: 657.2676; : 657.2673. 
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<85> 3^^. 16: MS (FAB) . m/z 55g 2 (M+Na+); IR (qe): v=3400 , 3179 , 3084 , 3056, 

3001, 2929.7, 2835.8, 1716.9, 1606.4, 1508.5, 1445.2, 1380.3, 1301.3, 1250.3, 
1228.2, 1177.6, 1033.9, 996.5, 949.8, 830.4, 807.2, 754.7cm" 1 ; l R-WtR (300MHz, 
CDC1 3 ): 6=7.38-7.35 (m, 2H), 7.26-7.11 (m, 7H), 6.75 (d, 4H, J=8.5Hz), 4.35 (s, 
2H), 4.22(s, 2H), 3.68 (s, 6H), 3.64 (s, 4H), 3.08 (s, 2H), 2.57 (t, 2H, J=6.6Hz), 
2.37 (t, 2H, J=6.6Hz), 2.05 (s, 3H); 13 C-NMR (75.5MHz, CDCI3): 6=206.2, 172.4, 
157.9, 153.8, 144.4, 135.4, 129.6, 127.6, 127.3, 126.2, 112.6, 85.5, 63.4, 63.2, 
61.7 , 54.6 , 44.3 , 29.3 , 27.4; HRMS-FAB (m/z): C3iH 36 08Na^ tfl^ [M+Na]+ 31^*1: 
559.2308; 559.2308. 



^ (#31 2) 0-Dim--0-di-Lev-0-((2-Alo]-^^ 
ofl^HEll- 8)^ aflaE: 

<8 7> #3] H^i ^-tl- 15 (141 mg, 0.222 mmol)4 DIPEA (77 id, 0.445 mmol) 

^ THF (6 mt)*\} ±r°l ^ #5.5.- (2-^1 o}^ ^ )- N _ N _u] oj ^.S-^-S.^ (74 0.33 
mmoO-ir ^7>^rf. olo^, 30^- JS^ 5% NaHCQ3(<£? 

lOrnl)^ ^-H <« <>H]3HH(<#? lOmDS. ^#^x^-. -fi-7j#* MgS0 4 5 ^^}JL # 

Ethylacetate/Hexane=l:3)5. ?§*flsH a*fl $.^-3. (114.2 mg, 0.1354 

mmol, 61 %)^r ^S^ 1 }. 
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^ MS (FAB): m / Z : (M+Na + ); IR (MB): v=2966, 2933, 1738, 1717, 1607, 1508, 

1463, 1362, 1301, 1250, 1202, 1178, 1154, 1076, 1032 cm" 1 ; iH-NMR (300 MHz, CDC1 3 ): 
6=7.40-7.38 (m, 2H), 7.29-7.26 (m, 7H), 6.82 (d, 4H, J =8.7Hz), 4.17-4.12 (m, 
4H), 3.78 (s, 6H), 3.73-3.65 (m, 2H), 3.61-3.51 (m, 2H), 3.15 (s, 2H), 2.68 (t, 
4H, J=6.5Hz), 2.56 (t, 2H, J= 6.3Hz), 2.48 (t, 4H, J=6.5Hz), 2.16 (s, 6H), 1.25 
(d, 2H, J=6.7Hz), 1.16 (d, 6H, J= 6.7Hz), 1.10 (d, 6H, J=6.7Hz); 13 C-NMR (75,5 
MHz, CDCI3): 6=205.8, 171.8, 158.0, 158.0, 144.2, 135.3, 135.0, 129.7, 127.7, 
127.4, 127.3, 126.3, 117.2, 112.6, 112.5, 85.8, 85.5, 62.6, 61.6, 61.4, 60.2, 
57.9, 57.7, 54.7, 46.9, 43.5, 42.7, 42.5, 37.3, 30.47, 29.3, 27.3, 24.2, 24.1, 
22.1, 20.7, .19.9, 19.8; 31 P-NMR (121.5 MHz, CDCI3): 6=150.7 



<89>-£aH 6: bDNA^ fl-^-fr ^ S^isM^lB (s^# 9)^ ^flS 
o°> (#31 1) 0-Di-DMTr-0-Lev-^l^^^H5ll- (^# 14)^ *fls 

<9i> ^.7] 45} (#7fl l)ofH *W*t 12 (506 mg, 0.68 mmol), EDC (288 

mg, 1.50 mmol), ^ DMAP (184 mg, 1.50 mmol)°l CH 2 C1 2 14 -^Irfl 

^ (77 [d, 0.75 mmol)^- %7\*\<&A. 3 tt, 5% NaHC0 3 

(20ml)^- ^-Z CH 2 Cl 2 (10ml) 5. ^#*}5^.. $-7}^ MgS0 4 S. &2iis}JL #<?H^f-^ 
0]% 1-HflAl a.S.p>SziBfl^|(^^: Ethylacetate/Hexane=l:2)S. ^l^M 51*1)91 
3^-§- (319.7 mg, 0.37 mmol, 55%)^- ^^4: 
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m.p. 55.4-56.113; MS (FAB): m/z: 861.3 (M+Na + ); IR NH): v=3522.7, 3055.8, 
3035.1, 3000.1, 2955.5, 2932.7, 2836.1, 1733.6, 1717.2, 1506.3, 1301.6, 1251.3, 
1177.6, 1154.9, 1072.5, 1033.9 cm" 1 ; ty-MR (300MHz, <>H| #-tf 6 ): 6=7.41-7.38 (m, 
4H), 7.29-7.18 (m, 14H), 6.85-6.82 (m, 8H), 4.15 (s, 2H), 3.77 (s, 12H), 3.77 (s, 
12H), 3.69-3.67 (m, 2H), 3.50 (m, 1H), 3.29 (s, 4H), 2.63 (t, 2H, J=6.7Hz), 2.35 
(t, 2H, J=6.7Hz), 2.07 (s, 3H); 13 C-NMR (75.5MHz, CDC1 3 ): 6=205.7, 172.4, 159.0, 
145.9, 136.4, 130.6, 128.0, 126.9, 126.3, 113.3, 86.2, 64.0, 61.9, 55.0, 45.5, 
37.7, 28.0; HRMS-FAB (m/z): C52H54O10M £fli& [M+Na]+ 3fl<**| : 861.3615; : 
861.3617. 



(^3] 2) 0-Di -DMTr-0-Lev-( (2-^1 ^V^im)^^-^^^^.^-^^^.^! t}o] e)-^^ 
B]HH]1- (s^# 9)3 
^ ^7] (#31 1HH 14 (319.7 mg, 0.37 mmol)^ DIPEA (260 

1.48 mmol)-|- THF (4 me)°H ^91 #SS-(2-X| o|-^ofl ^)-N,N-^ °] iM.^ 
(166 fd, 0.74 mraol)* %?}^%^. ^<H]^ l 30^- j2Li&-£ t*g-, 

5% NaHC0 3 (10ml)-i: \$5L ^ °}M]n°]^a0m\)S. ^-fr^i}. -fi-7l^ MgS0 4 S #S 

CH 2 Cl 2 /Hexane=3:2)S. i^tl S*fl W# (302.8 mg, 0.29 mmol , 77%) 
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^ MS (FAB): m / z : 1040 (M+H+); IR (MB): v=2964, 2931, 2932, 1736, 1720, 1607, 
1581, 1508, 1463, 1444, 1250, 1177, 1032 cm" 1 ; ty-NMR (300 MHz, CDC1 3 ): 8=7.24 (d, 
4H, J=7.2Hz), 7.17-7.09 (m, 14H), 6.67 (d, 8H, J=8.4Hz), 4.02 (q, 2H, J=10.7Hz), 
3.68 (s, 12H), 3.66-3.37 (m, 6H), 3.16 (m, 4H), 2.50 (t, 2H, J=7.0Hz), 2.35 (t, 
2H, J=6.3Hz), 2.28 (t, 2H, J=6.7z), 2.05 (s, 3H), 1.21 (t, 4H, J=5.7Hz), 1.05 (d, 
6H, J=6.7Hz), 0.94 (d, 6H, J=6.7Hz); 13 C-NMR (75,5 MHz, CDCI3): 6=172.5, 158.8, 
145.2, 136.2, 130.5, 128.4, 127.9, 126.8, 117.9, 113.2, 86.0, 61.6, 60.6, 55.4, 
43.3, 43.1, 38.0, 30.0, 28.0, 24.8, 24.7, 14.4, 158.0, 144.2, 135.3, 135.0, 129.7, 
127.7, 127.4, 127.3, 126.3, 117.2, 112.6, 112.5, 85.8, 85.5, 62.6, 61.6, 61.4, 
60.2, 57.9, 57.7, 54.7, 46.9, 43.5, 42.7, 42.5, 37.3, 30.47, 29.3, 27.3, 24.2, 
24.1, 22.1, 20.7, 19.9, 19.8 ; 31 P-NMR (121.5 MHz, CDCI3): 6=150.2; HRMS-FAB 
(m/z): C 61 H 7 2N 2 0iiPiNai^ tflt!: [M+H]+ 1039.4874; : 1039.4877. 

<96> ^x\d\) 7: b DNA^ Si^el-BlcfolH WW 10)^1 

(#31 1) 0-DMTr-0-LevK)-TBDMS-^!Bj-oilE)BSll- WW 17)^1 

<98> ^ofl 6 ^ (^ i)6H*\ 4^^. 16 (213 mg> o.40 mmol)*}- DMAP (164 

mg, 1.33 mmol)7> *f<>} THF (4 ro£) -g-^W tert-^^^-S^ #^o]c (65 
mg, 0.44 ramol)-& 37>^5ft^. 3 4*. 5% NaHC0 3 (10ml)^r 

& * CH 2 Cl 2 (20ml) S. ^%^%t±. -fMf-g- MgS0 4 S. &2i-&}jl ^ff-tb * 
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3.S.f>S.HHfl3i| (Ethyl acetate/Hexane=l:2)S. ^l*}^ ic^d) a*fl 
(119 mg, 0.18 mmol, 46%; Di-iL:^ ##: 72.8 mg, 0.1 mmol, 25%)* 

<"> MS (FAB): m/z 673.3 (M+Na+); IR (MB): v=3500.5, 2953.9 , 2930.1, 2855.9, 
1720.0, 1608.1, 1509.0, 1463.7, 1444.9, 1359.5, 1301.4, 1251.4, 1177.4, 1157.6, 
1071.9, 1035.4, 911.9, 836.1 cm" 1 ; iR-NMR (300MHz, CDC1 3 ): 6=7.43-7.41 (m, 2H), 
7.32-7.26 (m, 7H), 6.85-6.82 (m, 4H), 4.20 (d, 2H, J=4.0Hz), 3.79 (s, 6H), 
3.66-3.64 (m, 4H), 3.15 (s, 2H), 2.70 (t, 2H, J=6.6Hz), 2.50 (t, 2H, J=6.5Hz), 
2.17 (s, 3H), 0.84 (s, 9H), 0.03 (s, 3H), 0.02 (s, 3H); 13 C-NMR (75.5MHz, CDCI3): 
6=206.6, 173.0, 158.9, 145.1, 136.2, 130,5, 128.5, 128.2, 127.2, 113.5, 86.6, 
64.8, 64.0, 63.9, 62.6, 55.6, 45.5, 38.3, 30.1, 28.3, 26.2, 18.5, -5.3; HRMS-FAB 
(m/z): [M+Na] + 31^*1: 673.3173; : 673.3173. 

<ioo> 2 ) 0-DMTr-0-Lev-0-TBDMS-( (2-A] o^ofl ^ )-N,N-xq ^^S.^.-S.^S.^-n) rj-o] e )_ 

^a^elHejl- (3^# 10)^ *\}2^ 

<ioi> rj^l loflAl ^tg; 17 (134.8 mg, 0.207 mmol)4 DIPEA (144 fd, 0.828 

mmol)* THF (4.2 ml)«\] ^91 #S5.-(2-*l ^)-N,N-^ °1 ^^.^-.S.^ (114 

fd, 0.518 mmol)* ^7>*>^rf. ia]^ 30-g- t}*, 5% 

NaHC0 3 (10 mi)* ^ & ^ ^ <>MNHH(10 me)=L *7l^* MgS0 4 S. 
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o>A||^|©lS/tl|<l=l:3)a 3*0«H SL<£°i &*\) 3J-^-# (86.2 mg, 0.101 mmol, 

50%)^ ^*}<%^: 

MS (FAB): m/z: 873.33 (M+Na + ); IR(MH): v=2961.8, 2930.2, 2881.8, 
2856.3,1738.0, 1721.9, 1607.7, 1508.9, 1463.6, 1445.3, 1362.9, 1279.9, 1251.5, 
1178.0 cra-l; !H-NMR (300 MHz, CDC1 3 ): 6=7.41-7.38 (m, 2H), 7.29-7.17 (m, 7H), 
6.79 (d, 4H, J=8.9Hz), 4.11-4.09 (m, 2H), 3.76 (s, 6H), 3.70-3.52 (m, 8H), 3.12 
(s, 2H), 2.66-2.64 (m, 2H), 2.53-2.45 (m, 4H), 2.15 (s, 3H), 1.14 (d, 6H, 
J=6.8Hz), 1.08 (dd, 6H, Jl=6.7Hz, J2=1.4Hz), 0.08 (d, 9H, J= 1.1Hz), -0.03 (d, 6H, 
J=2.4Hz); 13 C-NMR(75.5 MHz, CDCI3) : 6=205.9, 171.9, 157.9, 144.6, 135.7, 129.7, 
127.2, 126.1, 117.2, 112.5, 85.3, 63.2, 61.0, 60.4, 57.7, 54,7, 45.0, 42.6, 42.5, 
37.4 , 29.4, 27.3 , 25.3 , 24.2 , 24.1, 19.9, 19.8, 17.7, -6.12 ; 31 P-NMR (121.5 MHz, 
CDCI3): 6=150.3, 150.1; HRMS-FAB (m/z): C^H^OgPiSi iNa^] tflSJ- [M+Na] + X)^]: 
873.4251; -S^: 873.4252. 



^r°>, ^, «l=t^ (hydrophobic) :E^*H Afla^S* ^7M^1 -fH3*> 

=>, °J 71^^61 0DN CE.eW# "t^*H ^-Jl^ 7lt, 4^ 

^ 0DN W$ ^-41 3-§-*l^ ^ 5a tj.. • 
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1 

R' O 1 
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R'^ DMTr , Lev, TBDMS 3Efe ^7)o]t^. 
[^T 1 * 2] 

*n i w $a°H, 

(S)-(+)-l-0-DMT-3-0-( (2-Al o>^ofl ig )-N ,N-t) o] 4°1 H)-l , 3-Y^ 

# , (R)-(-)-l-0-DMT-3-0-( (2-A] o}-^ ^ )-N,N-^ ^H^-i^BM H)-l , 3-^ 
lN # , o-( (2-A] o>^efl ^ )-n , N-tq ol ^HSll-X^i^l tH °1 H , 
0-DMTr-( (2- a] c]-^^ ^ )-N ,N-t| o] i£l|-Iiie}Pl t^o] 3 
-DMTr-( (2-^] o>icofl € )-N , N-^ o) tj-o] B^^H 3 S^-g-, 

0-DMTr-0-di-Lev-0-( (2-^1 o^ofl ^ )-N,N-^ °1 tfo] h Hffl bH E} 
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<110> POSTECH FOUNDATION <120> 
FPD/200210-0049 <160> 14 <170> 



PHOSPHORAMIDITE COMPOUNDS <130> 
Kopatentln 1.71 <210> 1 <211> 
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DNA <213> Artificial Sequence <220> <223> oligo 1 <220> <221> 
modifiedLbase <222> (7) <223> n is (R)-phosphoramidite compound <400> 1 
ttttttnttt tt 12 <210> 

2 <211> 12 <212> DNA <213> Artificial Sequence <220> <223> oligo 2 
<220> <221> modifiedLbase <222> (7) <223> n is (S)-phosphoramidite compounc 
<400> 2 ttttttnttt tt 

12 <210> 3 <211> 12 <212> DNA <213> Artificial Sequence <220> <223> 
oligo 3 <220> <221> modifiedLbase <222> (6) <223> n is (R)-phosphoramidite 
compound <400> 3 aaaaanaaaa aa 

12 <210> 4 <211> 12 <212> DNA <213> Artificial Sequence <220> <223> 
oligo 4 <220> <221> modifiedLbase <222> (6) <223> n is (S)-phosphoramidite 
compound <400> 4 aaaaanaaaa aa 

12 <210> 5 <211> 12 <212> DNA <213> Artificial Sequence <220> <223> 
oligo 5 <400> 5 tttttttttt tt 

12 <210> 6 <211> 11 <212> DNA <213> Artificial Sequence <220> <223> 
oligo 6 <400> 6 tttttttttt t 

11 <210> 7 <211> 12 <212> DNA <213> Artificial Sequence <220> <223> 
oligo 7 <400> 7 aaaaaaaaaa aa 

12 <210> 8 <211> 11 <212> DNA <213> Artificial Sequence <220> <223> 
oligo 8 <400> 8 aaaaaaaaaa a 

11 <210> 9 <211> 13 <212> DNA <213> Artificial Sequence <220> <22S> 



37-36 



,1020030001392 2003/4/23 

oligo 9 <220> <221> modif ied_base <222> (7) <223> n is (R)-phosphoramidite 
compound <400> 9 aacgttnaac gtt 

13 <210> 10 <211> 13 <212> DNA <213> Artificial Sequence <220> <223> 
oligo 10 <220> <221> modif ied_base <222> (7) <223> n is (S)-phosphoramidit< 
compound <400> 10 aacgttnaac gtt 

13 <210> 11 <211> 13 <212> DNA <213> Artificial Sequence <220> <223> 
oligo 11 <400> 11 aacgttaaac gtt 

13 <210> 12 <211> 13 <212> DNA <213> Artificial Sequence <220> <223> 
oligo 12 <400> 12 aacgtttaac gtt 

13 <210> 13 <211> 13 <212> DNA <213> Artificial Sequence <220> <223> 
oligo 13 <400> 13 aacgttgaac gtt 

13 <210> 14 <211> 13 <212> DNA <213> Artificial Sequence <220> <223> 

oligo 14 <400> 14 aacgttcaac gtt 

13 
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